A molecular simulation study of binary mixtures of hard spherocylinders (HSCs) and hard spheres (HSs) confined between two structureless hard walls is presented. The principal aim of the work is to understand the effect of the presence of hard spheres on the entropically-driven surface nematization of the hard rod-like particles at the walls. The mixtures are studied using a constant normal-pressure Monte Carlo algorithm. The surface adsorption at different compositions of hard spheres is examined in detail. At moderate hardsphere concentrations preferential adsorption of the spheres at the wall is found. However, at moderate to high pressure (density), we observe a crossover in the adsorption behaviour with nematic layers of the rods forming at the walls leading to a local demixing of the system. The presence of the spherical particles is seen to destabilize the surface nematization of the rods, and the degree of demixing increases on increasing the HS concentration.
It is the purpose of our current paper to fill this gap. 175 Here, we study the adsorption behaviour of binary mix- Monte Carlo simulations to study binary mixtures of hard spherocylinders (blue) and hard spheres (green) confined between two hard walls. The parallel hard walls are placed along the z axis and the equilibrium (normal) pressure PN is applied perpendicularly to the walls.
II. SIMULATION DETAILS

189
The methodology employed in our current work is sim-190 ilar to that described in a previous paper 91 . Binary 191 mixtures of hard spherocylinders and hard spheres con-192 fined between two hard walls are studied using constant
where N is the total number of particles, P N is the nor- 
where N i (z) represents the ensemble average of the lo-241 cal number of particles of component i at position z.
242
Typically n bin = 200 bins are used for the calculations.
243
The local composition profile x i (z) of the mixture is de-
for i = HS, HSC.
(2)
Provided the system is sufficiently large, one expects that tified from the following integral:
It is important to note that in the case of our confined 255 system the overall volume of the system includes the 256 two regions inaccessible to the hard particles in layers 257 of thickness D/2 close to the two walls.
258
The orientational order of the hard-spherocylindrical 259 rods is quantified using the average of the second Legen-260 dre polynomial S 2 105 of relative orientation the principle 261 axis of the particles with respect to the nematic director.
262
The nematic order parameter profile S 2 (z) is obtained by 263 determining the Saupe ordering tensor Q(j) in each bin 264 j:
whereω i is the orientation of rod i, N HSC,j is the number 266 of hard spherocylinders in bin j, and I is the unit tensor.
267
On diagonalization of the Q(j) tensor 106 , three eigenval- between hard walls 296 We first discuss our findings for the phase behaviour the pressure is increased. The appearance of this peak 308 is explained by the fact that for these very low den- to be first-order, followed by the bulk isotropic-nematic 330 transition.
331
In order to get deeper insight into the structure of the 332 hard spherocylinders near the wall, the local order pa-333 rameter S 2 (z) is calculated as a function of the normal 334 distance z (see Figure 3 ). We choose S 2 (z) < 0.4 to rep-335 resent a disordered state and S 2 (z) > 0.4 to represent 336 a local nematic-like structure in similar manner as for 337 bulk phases 11 ; though one would expect non-zero values 338 of the nematic order parameter even for isotropic states 339 due to finite-size effects, the choice is somewhat arbitrary.
340
For a pressure of P * N > 0.8, the peak in S 2 (z) close to the 341 wall in Figure 3 is associated with a local surface-induced 342 nematization. As the pressure increases further, the am- layer is seen to decrease as the composition of spheres 506 is decreased. We can, therefore, conclude that not only 507 the bulk isotropic-nematic transition but also the sur-508 face nematization is destabilized by the presence of hard 509 spheres.
510
Based on the previous findings one might expect the 511 presence of high concentrations of hard spheres to weaken 512 the preferential adsorption of rods in favour of spheres. interfacial tension 33, 57, 58 . The method adopted in our 591 current study to characterize the spatial distribution of 592 the order parameter tensor is not sufficiently accurate to
